and (3) multiple approaches to the waist circumference measurement site, all of which are likely to result in discrepancies. The authors attempt to overcome the latter issues along with significant study heterogeneity by performing moderator analyses using a random-effects model.
The results of the moderator analysis showed differences between sleep duration and waist circumference across the three methods used to categorize the association. Despite a potential reduction in statistical power when dichotomizing raw scale data, studies that dichotomized sleep (insufficient versus normal) and central adiposity (obese versus non-obese) yielded the strongest effect size, where r = −0.18, P < 0.0001. In contrast, when sleep duration was treated as binary and waist circumference as continuous, the observed weighted mean effect size was minimal (r = −0.07, P < 0.01). Whichever way sleep duration and waist circumference was operationalized, the negative and significant association remained, suggesting that short/ insufficient sleep duration is linked to increased central adiposity. This is consistent with the sleep-obesity (determined using BMI) literature in pediatric 13 and adolescent 14 populations, although the adult data suggest a U-shaped association. 2 Given that the focus of Sperry and colleagues 11 was on the relationship between inadequate sleep duration compared to normal/ adequate sleep and central adiposity, potential associations between long sleep duration and waist circumference were unable to be detected but are likely to be equally important for our understanding.
There are three main considerations that arise from the meta-analysis presented by Sperry et al. Firstly, their findings highlight the need to standardize analytical approaches to sleep duration and health-related outcomes, which are usually collected as continuous data. Dichotomizing data is useful in some cases. For example, clinical significance is important in clinical research. For this reason, universal cut points for obesity that are specific to gender, age group, and ethnicity have been established and are commonly utilized. Obesity measures, however, cannot be applied to every individual. For example, BMI does not distinguish between adiposity and muscle; therefore athletes with a high proportion of muscle will weigh heavy, indicating obesity. Decisions about dichotomizing data, if necessary, should be made upon initial study design and based on an appropriate power calculation. Secondly, the majority of studies (n = 19) included in the metaanalysis relied on subjective sleep estimates, with just two studies 15, 16 utilizing actigraphy/ polysomnography. There are many documented drawbacks to self-reported sleep, which tends to be subject to considerable bias. For this reason, sleep researchers should be encouraged to obtain objective sleep measures to ensure accurate and reliable data. Furthermore, many of the identified studies were cross-sectional and do not therefore determine cause-effect relationships. In addition to objective sleep measures, prospective study is also needed to confirm the association.
Finally, uncertainty remains about waist circumference as a replacement measure for BMI to determine obesity in the absence of objective measurement. Given the well-documented negative relationship that exists between sleep duration and obesity, whether determined using waist circumference or BMI, there is no harm in incorporating both measures into future studies. What value the two measures add in relation to other health outcomes remains to be determined. However, both measures are noninvasive, require little time to gather, and can be used as a surrogate indicator of obesity.
Sleep need is another important consideration. Sleep need requirements, although largely subjective, differ at an individual level but are not usually considered by sleep researchers. Sleep need may, however, be an important addition for our understanding. Naturally short sleepers not suffering adverse physiological or psychological consequences, may achieve adequate sleep, but be classified as not achieving sufficient sleep quantity according to expert recommendations. Studies on these unique populations are required to provide a comprehensive understanding of sleep in relation to health. 
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